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‘ 2j\ ^ y> (j ^lUPtlwul (J>i 2jpl3-l O ' ‘ " J N' -^"*3 j (_~c^>lj3-l j jkT 

( 1)1 S"" 1 1 j .o*yi Sri j^A"" <3 s-UjL* 1 "■>' ‘■■■hr 3 ,} ol»l sjjii cl~*Laj . 2 j 

J 4 ihl J .Jrl {.Lio! ^Js- LJU- J^xJt (_£ j£ jjl £j4Ij 

^ys\ j—S^i (2 ^*>15^ J 2 «.ygi) Aj ola..)?' jj ^glp ^ hdl ol*J jy£ <3 ld3- J^xJt L$ _/£ 

. j‘^ 3 id*! i 3 -p t L aj wLh . ap ^sa 

s.3 «*yi j* Ai viJJi 3 ^ JA* io'V'lAJ 23 j-^3 y>\ s.ljsp'y ^*)A5sJl i j oLa-dsj — ^ 

•cftl 

4f.l j 3 1 ^Jp (J A* |khlj isjJ jA j ./j j j! Aj jAA j ./j j ^*lA5sJl k_ „ 3"” 3 ‘ "d — ^ 

. Laj^j cUxj 3 j-a 5 ( 3 j jAsJ'VI -AjjJI #3 3 J 3 *^ i— j ^03 j-aSAJJ i^sCJi 

J s>-\ Ip ^3^ c 2 i ^xll j ol* jlxilj oLj^xil ^jp * "d fl ;3" — V 

.(AJklxJl A-j ^SA xJl aSA-AI) c3 @*^1 aSAj» jLlAlil A^L>-j ■ ~j 1 

ol ■, jgJ J 2 jpLidl . ~j 1 2 ;: h-ll — i 


aJ^I a^- yJl — o 



(. J — "l 


^ Lp j c<— ^ jIp j a_4-Ljc«j cc^lxUl *-L*J aJLojc* oljLi.Jg.il I o J lS^ ^.JUaij 

p o j 2L» 250 £■ ^ U 4 j ^*J l aJlUI oj>lj j . . .c^tiv^Jl ^.IS^wUl olilij j c$.L^>-V! 

j\ p Jgl £j* C$^~ ^Lo&Ij Lil L^S"”" cj/y>-L^Al ^y» jL-L* 1.2 ajI ^5 L^-Ljcj j 

?AI)JjL-I oLoill Lfl J^L>- Ui C<Lo ^fcjlj AJLigllll j\pj 4«owL-v-ll 


I^J-O-S^ 5 A^J ^jJl Axil I ^Jp (jLoP^I l-Oo2j 
!A^*)LSC jl OjL>>'yi AjL-Ljc« • 
(v^SCJl s-^ y o 

cO yJ o 

. Ig.XQ O 

lA-^^lll A_4-L*il • 

2 AO 0<ljJj aJ_>- jil fijjii <3 ^LoJi&^\ (^ j£j ’ cj j-v^Jl (_£ joJ»i Jp O 

Li Aj ^^i.1 A^o L^'y I O* Lj ^Ssil oJ^sjl AO^ j 

ol Aj ^ oJl olS*)L*Jl (_£ C— ;J>- !(_£ jJ>dSl (_£ ^oAl ^lp AjL-Ljl/» O 

J^Jr! jXill 

COl jc« O^ljJj {£ I J_k aJL^j I —\J\ jO~-Ll Jp AjL-Ljc« O 

^Ljc« J-^Ol! ^l*il 

a — *I il a_^Ij^ ^4 co>- : Pragmatics J' j' L ^ 1 ^' c £ ^ ajLU^» o 

,^j ^Ip ^ <3 b*. c L^Lww^ (3 Lo^"” 

jj — ^j jl u^'- ‘ ambiguity <Jp ji ^^JJl aJL^« ^ L*-^ oL ^oll a5-& (3^J 

.(J,Llil (_£ joAl j ^LgJL« £ y>r AJljj jI) Lgllljj ^jSs-C oVLo-X>-l oJ-P y^*J* j A_4-Ljtil ^ 


SjU^I O-T/J JJLsS. -Y 



A-w*. j ^ bj | c ^v^l-Ll 0 ^.aJI < * m ~^ *-A_L4 oL^*u^|I d^L^ - c^*^L^\Jl i jj L^— 3 

^l lj j 4 JT |V^ ^-P I^L^JLpI tjJJi J cA-woi J 4-u j^xb>- IjO- 1 ! j Abb j^" ^ A^jSdjlSw* (3 jd-j ^*)LS\Jl 

. 3 JjwLP ol*JJ j d^J»*lil ^*)L^Jl oLS”" O J.^ Jg.3 caJ-o^lSI 4j>r wLc j bL-«bVl bJLP ^*)LxJl 

it^i* SjbS"" olJLj^j y>lSol oLS"" ji j 

^y2J>x^ jt-^1 jl C4-J O b b-*J“- 15^ ) obbil J^j d? ^j-P CaL«jJ-jc4 ^j-P ® 

C OJjLil Jjj d^ ^j-P obJJ^Jl ^J-w>t-wvJ j J^rc_i-1 oU»wL>- jl C ( j^SsjJ| jl cAj2jL& *J J AjI jJLP j 

.^. . . (• i,_ aj b^ 1 d^ 0^" OjjJlj d| ^ boJL^^fl y 

V ^c-Ju A ^4 JJ^-I oJufc J C ( A*j 2 j Lil 0 y*bll A_«^ ^iSl^ fi A^ijLil ® 

. OJj U sl ^i_P bc4 Oj Jj^-1j 0 Jj>-I j A*J bS-J~L>cJj 

jw !?■>- A-^>- y j c(a jjli? O^Li A3 ^ A-b>Ujl d>j Lg_*3 c_^?Cv2j ^Jl ca^ bL-l • 

. olj ^*Jl 

a-^jw\J ^jJJl O^dr j c jjiSCoJJ o$.l y aJI ^b^yy j^Lxi.lj Ajibcdl ob»JiL-l • 

.(oJlil ^d'j ^*>^Jl \j^S' aSIpI 


0 jj5i ;»*}LSdSl oiy j** odbb 

1 4 y 1 , 0.3 c Ajili>c_i.l d^*^**^ LowlSsJ I ^tb*^ L^o-s^ (_£ ^yil A-j j^Jl cia! w\j>- yi • 

~l<>jjl 5 b« L^_l4 j . cjLo-LSoI 0 ^ obLd^iS ^c-Ls^2j IwL& j cLaL^ aI?^^# caLo-IS"" y_p JwoJixj 

L^4jj>ti^o ^Ji cS^ yii oi oMaJ! [Dutoit 96] v olJLiJl 
c[Chenfour 00] V j ^ 2 — ^ ^Uil J-p wU^j U L^* j . aj jU^i oL5" y» 

. ji jj^ji ^j-^jj A-wo^v^xii o>Lo- yp d 1 ^ 2 ^^ y 

^ Ip 1/4 L^-L4 j d^' c3 dd - ^ (d^" • 

j. £- Lp wLoJIxj L« L^-L4^ c^d-ALo-^jJl /^4 Ul jZ^\ d^l c3 dd^" 


ca_SjL^ Si oii> jji j^. d^-' c3 oji-^'yi y j dd^ 

J j!b LJ^“ ^>r y J . Aj Jw4 jl Ajjb jl ^*>\-S\j! OwLi e3j-4 yyp A-L^X>J obLbc4 

A^J Si jIj jVI l 3*^-^I Cjiyy i^JLsS* y_P L^LpI l_^l Jwbr C^lol Ajj wl^- 

^ Lp djl ^^1 a_^tLjc4j ca^Jj-v^JI jbj^l jly^V t ^> , l-^’^l j jJlSI I-^-^j 


®j 4 


o 


Lsc 4 



j j J Si j S A CjLjuaJ oLj_idl © J-& . jj^-SS IAa ^ 

. [Dutoit 96] Pitch Synchronous Overlap and Add (PSOLA) 

1>! 4 J-O-P (3 £.lj^ ^>-wCj jzS\ Jl^ri <^S ' jJJ AA“ o 

is (3*^ Si (3 ^>«-^-SS olj ^? ruiSi A} a^jI A^aji Ji $.1 ^ j^z c^*^^Ji 

1 >■ yJL* 1 oS ( Jfi \ jj 4j jll ojJ'yii cj? jjg.lli O j-v^-Sl fi Jj Jp (JlS\-J>lj 

A 2 *j j j *j I j_& (3 j-^dS tjij j^di ^|SCs>) oj . . .fiL<LiJl Jjp \^J6\ 33 S A $.lJl j 

odjfc oljaA ^1p Ioj j A <3 -U jjJ .j,! jJl L^-^J ^Jl otaj yJl 

fid & Oi j .oL>x-ji > y y A^ 0^" Wj ji LjL L* l A oIjj yJl 

4 yys>- A-jlj J-oJ*j Li'V L&jA 4^^, A -Si Al cJ 4 jL> A^-SS 

^1 *1 yu A-d-*J>r Lilis.^ JjwL^- 4j yu^ 0 i V} A**SS A A 4 j^ i yJU*>^[j 

.(3 S c^LjuiiSi 

^Jl 0*^J^>clJi £*»lj L. d-A 5 ^ ! O*)^ djU^Vi Aj o 

S*" A lM A^^*" 4 <3 pd&Jj& c A^^^Aol fijU^^i < -—^' _A l^Sj^JL^I 

.L&jAj 4Jld-Jl j aAs-A^^ jj 1.4 A^-d S JdS 0^>- j Jl^^S a«p-jJj 


<La*>^)l SjLi^l P5 —V* 

$.1 J^pIj A^S 4 A S-^-J 4 ^ claLa-A 2 ^ j c c3 A^d-I ^y?dl 0 l3 ajp» L-3j.il 

.epUJ'yi JL^- A oli-A 2 ^ J>i c[Al-Dakkak 06] v j-^ j^Sj' 


c*-^ r ! 


!joLjc« fi wlp o-^i: l-3 ^CjI a ) g) J 

2 cjLoJA ^1 aJ jj^ 4 jjLoJA :L ^ yJ ^ ^Jl aJ” ^- s^Jl ® J->- AS • 

( . . .(3 ^r^S Aid y* oLJA* ji VS-*-^ Ol jAA.) 


.A3 ^jcdl JjLodSdl 3 Jp :aJ j^Jl Jjiwb>- AS 
. Jj Jj>tlii A"^ J A^ d jJu A fi Jp A j l!4Jj>cJL4 lIa lJ yj 


.fijLojlw*j| l_3 j A^ L-j j^CjI ^Ijflj 4 -JJ jj 


! l_ 3 ^cJl ^Ijflj aAAj li L*A l_ 3 ^*dl oLj3J j 



.4 *JJl o SIS”" oLiaiSI y^is^ caLv^iII ji aSjj*1I cjLo-ISsJI c_3 j*j Jl>- 

^ Si c^Lo-iSol j cc->L>JSol oJ-i 4j j^- ^oLc ajLjaJI 4_?rj^ ^>>Li ^1 p okiaJl od-& 

;oL-LAlil adjk yfi ^ X . L^i ycJ ^Jj5^LoJ,l l^JgjJj 

Dynamic Time Wrapping (DTW) ^x^LjjJI a^jJI • 
Neural Networks aj j^ 2 *}\ olS^jJl • 
Hidden Markov Models c_3j5"jb» ^oli • 

CO^j ail ol j v^Vl j jU?rtIJ yi L^_ 9 j*j y^s£" ^Jl olwb*- jJl l)Is C ^-o-l--~isl SCSI e3 JL>- <3 L-»! 

_J jjglll oUiSol ^yX^\ ^4 ^X-oJuJ C^_3 ^iSl ^lp A^IP Aj jjJ olj AiLs^l LlJp j 

Ji J c V j 1 j-v^l ^-J-aj wli J c(^ III j-v^l j%-Pwb *Ai OwL>&lili j_ail ol j-y^^l 

.[Haton 06] j^*Jlj ^^IJl aJIjV Li \-£ c iS SjI yj\ 


_J>tJl 


<Lll£ Ol^uo — i 

,_*..v,y2Jj ^ . . . Aj Jj_& j Aj ^-^>T j A-u jj j!^ <Lu y]\ A*lSl j^P ^>-*^1 CjlAjJl 

Ji^j2 4 aJ j oLKj c_ 3 ^Jgj j C0 ^*AjCL« OUL CjLS"” ^J 3 jAp wlLo^ . y jj^-lSl j 

^jp j ^Jljg-Sl aJL>- ^jP jL^jLLw-1 c jjL^> !AJL^c 4 ol^Lal ^>-1^4 c_3 j Ajl^2j 

.[Haton 06] %“\ * xy yu J^aj <3 _^l 

A-j ^*J l AjlUIj ^Lo-l^Vl (S-Xj j c A-o ^ xjl aJlUIj (j-y>~L3.lj c_P ^ xJl ^L>-l&l ^l^jl cfijo^^l Aj j^I ^3 J 

j Oj Li ois^ Si ^y2*-> iwow^ x ^ j . A-o ^Jij 4 _aL?uJi a^l^j.1 j^p j'yi 

.JUI 


2 jJJ ^Pil oi j— Microsoft Office c^>L4 ^ ^ — t 

L>tJ>c-va^4 cl^Jlj A^ ^jdl ^4 A*JJl A-o L j ^w«w4 1 jij C A-O jjJl Ol^ jjLdJ L» j>»li cUj^- yyXy J A-o ^jdl 

(_^l aj X» % ^S' U! .^U^jpVI ^ l)[j Aj ^>&-lSI j AJM 4V! 

. A«u y . Si AxUb 


j oL?rc^4 AP yo^: C ^*!)iSdl oliLaj (3 j>^P a5^ ^ J-Aj \ AS^ — Y — £ 



4j ^J^2J 1_3 J*j ^Ukj yAj iJAt cSjlaJl 

2^>Ij i 2 s IS" £_ « J »L>cJl j Jl l31*v2 j ^jS jji5\ll ^Uij ! jLa>I 

1 g )a j 4_P j.lall i^j5sJ| j olJ-LX~Al SJ.I yl! LkS" c 1—4 j-wulJ-l 0 ULA 2 J j 


IS" *_ « OlSC»| IvzjI £c-JDj .Jjly aJL jis jl Aj.il*Jl aJL; jjsJl; l^PpLAj 

^ ^ ^ 

y* i y*.+}aZj 4j V cJ y^l jl jl^J-l lS !p LJj^j oLWil 

. 4j 

. <Lu ^xJl 4_*JJ CL^J>t_Jl • 

. Ajllx^- oL?rt_^Jj A-L^La j aJ jjx>» oLo-LS^ ^ip (jr'yi yC^S y**-*/? j£- • 

jl 4 <j ^*J l 4 *JJb 4 j jlSvll j^lll \ t jP j-v^aJI y>^p il • 

^ ^ tf ^ 

LJT aJ^ aJ jSsJu>» li > ^ a> 

. A-o ^*J| 

>dl)lj Aj 5 CA (J,|j y 4 A_«^ ^iLS (_£ ^>-1 oU j4 AP 43lv?J 

. a»^-Iia 1I jl j j 


.^UsJl jlSOl http://www.saldirxom/tts/tts3 1 .asp AS" £$ y> ^jip -L?rjJ 


4 jaJilj yXxJ ^Jl 1 ■> h sjjSi plil ^yiLS jj-P A_aJj>tJl^Al oLAA ^jp- Jplj J Lj-l! ya *V 

.i! y*A! 4^Jl) 


: %jirt ar^-r-i 

j 4 Sj j 2 Alp cjIS"j i o*>A yy j jSs^; Acapela aAU- aS" jJi 2004 r*lp ajIju j oLiJ 

!^*ASAl 4Jrl*^“ Ipr jA\j 

ol — ;IAU Mons 2AS" ^ yiS" a 1 995 y l^sA; <j c~— t :Babel Technologies • 

2:^../»U , h4l J 4i yj J ^*ASsJl y (_j aJjl j 2S" j clSCy>Aj (j a^JjtAl 

tKTH ol — ilidJ J&\ J-^jAI j* ^ y l\\K\ ^Ip j A j-J' j c~— t? :Infovox • 

* ^)*yi ./ j"*S/I (Jlsi- (_j J iOliJ aJjt! p*ASsJl t_ ~A" y (Jl^ (_j aJjlj 


— ;V lj ^SCJl y <3 sJjlj (.1980 j>U j LJy j cu~~/h : Elan Speech • 

. oL j 

/http://demo. acapela-group.com l — g*S ^ jt -**> aJ.Lp a^J 23 aS" yJl ^-po; 
^ ,<Lj jxJl L^jl* a_*J 14 S Ji jtJgi jp j jL^4 

.<L3Lj?| olJj >- j j A-J oLjLj ^1wL>cJL^> Ij 

L?- jJ 4 JLJ 2 J' ^ jLtU (J ^ 4 *Ul — o 

a .^YASJl o'yLv^J^I a^L Lw^T ^p j Laj ^ il jLo-JiJ a*p jjijl aj^cJLSI (3 J,L*Jl J^jtil lljLio 

Jl — £ 3 cjl — *Jl -tg-*il j o j>r ^\ jL^p'yi J? U-^j .ISCA aJ.L*J| 

! 4~o j*]\ AxJJ A^jL^Jl j <L^gJl aAL*1I 


1 JYAj I ji o o AA j^<w2 i) Uj«>» ~ui*j : [A i ol ^Jl] l-Aj c3Uk^>i ^liai — ^ — 0 

J JUliLj A_^-Ju^» AjL^? A*1 * J LpLc^ IjwL/2^» ^ ^ V ^ i£ C LpIj j Ij jj>r ^TY J 

. 02 J^r\ AjO^^LxJl (Jlfci^lj A_v^?L>- 

a*pIj ^J| jL*i*yij oJjjil A^oYAiJl jLxiVb A_*^?Ui-l a^LJLSI j^LsaII j a^LJLSI ajiiJuI! L«l 

. J,| ^ j^r ^Jl 0j^ J_pI ji jji j JU^^I ij jJ jj Li>L$ 


/j a yl j c_^l jpj J,j ^ j ^Juil ^3wi^j ; [ % Y b] j &*£ t »APl ^3 CjLJ&aa dtAPlJ — Y — £ 

1 Jt?r J>» 0 ^Ssjj OwLpLs ^3 J P C-^Li ^ Y * * (J,j olv^ J CAP J^lil A_liL«'yi j JjSil 

/j a j_aI jJiJl wii j . j^U-b a-j ^*J l Axlil JpI ji £c^»! jJ L»L^>i j c j ^jc^-LJJ 

O- -ii j . Aj jjw\Jl J C A-wwol jwUl j\.\ ^LJ C-~^: j c^3 jJl 

t 1, ^/^Ss-C <L~*^-. ^L«Lc *^-v^2jL« j-dJl epl jpj l) 15^ L/ir^“ c3 cJ^Jai jji>» j-^Jl 

* 

.oliCLy* JlS^ w\j^; jl c j/U^“LJ\j ^L^jl j C^Url ^g>- C^L.^1 j^-dxJl Ajl_i 


Jl ^1 ^ Ll li & i JLil : "-Ja-w^i jJl j%-«ll oLk^ SjlpIS" j^li — 

A-j !l oL>» jljtll ^ jj^r ) *1 (3 COLkjt>» 0 J_pU 3 ^-^*-S»l Ol^ j-j 5 

3 J J JL^- JL^-P^ A^L-I dl ji jSjjo 0-^7 OwlpliJl OwLft ^.Uj wLaJ .1 _4 AjJjClII AJ'y-dlj 

jt oJpLaJl 3 JS-^^yi Jj*-^ - J^*l ^lp . A-flj^-^ (J^^j 


y>- cAJL* JlPLaJI I (4jwUj C Aj j j C*U^j2j CSjjj>r C A_P^Jl> cJjtAjI ^llA* 

.dLjc« cAl* J ^JtAi.1 


J ^ a cOL^*-*^ < Jlp (3 t A-o ^*Jl aJlLSIj j-y2jJl i^^iSnJ ^lisj 31^j — £ — 0 

Ij, j\ aJl 1 *! ca y^~ ^3-1 o^Ljcl^I ^jLaSI ^JajLwvj c o3 ^aJI ^jy>- j . 

CA j L^ L* j A l_£_L« A_/»L& Aj jjJ oU olS" 0 wLfc .vi-Ui *^3 £_£ JJlII 

.V jjSsj jl wb ^ L^J^ - JJ <LLo»P Aj I $.1 

CjI S" - " jJ~-\ ^ L« c A-u j*}\ ^j3 j^jJU ^1,1 J^XJu^ ol jj $.Lu 3} I <^_3wLgj 

»3 * 3i 1 I ^ 

\ aJIiJI ^ 

regular a — a — * j j — pI jS : Parsing OLUT Jl <w*~Jijj j&}\ ^ 

language 

Buckwalter J — ^Uj^I (j ^ : Morphological Analysis OlUSbJ Jj-a!' . Y 

j — =-l jJJlj ^ jAJrlj jjl j^JI 3ij ^ (j jJlj c[Buckwalter 2002] j j-^Jl 

(_£ j ^ j Aj ^ jj.^-1 !j*->rLjc« Aj*)^j 3 ^rj L5^" -LoJIxj .J^il jJ J 

CAAjLx AJ^^i.1 Jjjl J cL^-L* J^-5 AJ^-oJ.1 0 *)Uj>JI ^ ^ jJ3rl 

. AAj>-^ AJLX^ll ^JJl j 

f c 

C^ J^bjirl ^j\ y A^JV j jJ, j^l Aj>o*)\Jl wb>r ^j AiL^?| 

3iw\j^- AJljJl Aj>o^)\Jlj c(^Ajir £-* jil ( A-flJ L_vJ oJajJI c_ 3 c 

. Jp-I jJJl ^ 

( s _5^' C Ajb-'y — ^ jj>r — AAjLx ^1 A^oJS* AlSCo-ll oL>-^Al!l ^-1 j ^*rlj (3 

. I jjLyi? ^w\3^l 3 0 

. a 313I ^-j3l 3"^-^ y~*^~ y 

S jitUl 33j>tJl 05 jS>r y* OjLS^" lij ?JjI j AAjL^JI • 



.jiljll 

(_£ jjJJl d^ y>r j^» dJLS^ lij ? J^>-l ^JJl jvJ?rc_JC 4 (Jj 0 ^ Ajb*-*)Ul Jjk • 

.(jiljll 

jJrl jjil 4 _ajLwvJl • 

jjil aJL>-*)\JI • 

»*_3Lv2j j ULlv 5 jjil ^ll ^ww^uiJl jy*j aJLL^JI £ju«^ lij 

. AJd\«^Ll l^Oww\-v\j 2 -J I 


: Jj-s^Jl JJ>di] Buckwalter *i ^ J&* 


. A^Jldil tdA L<>-^^ j 2^J I A«oJ^J d^^\j 

yT*J ^Jj “J^ yr*J ^Jj ^-’'^ d d>r j r ; ^ :^JJ • 

L?*J ^Jj _ (*— ' ^Jj _ p-*' 

1 2jl £ j>c^~j j? r ._ a Ja ^ lJ J>~ lil Jj*U 3 Jjjl J^vjl j jl J-!| ^ J> C^~j !ij — J • 

LoJ&l wLsiji ._ a U» il t 3 ^>- (jy Jjil ^l]| 4j I wLsulj j»_s>jca 

^jj LjjJ ^cJUj J,Ub j tOLSil 

^j-a /^/ j /^-a ^*3 / J jl |j»£s ^ • 

jj. — a c^« — J / ijl j ^jAaM ^ cu~--J /j/ j*y j^p IAa ;ij — j • 

.j^-ljJJl 

jj. a J /^/ J ^jAJrl ^ C-—-J /jj/ j*V jjp j^^AxJl Ij^s : ^ — JJ • 

.J^-Ijjjl 


(3) — b :Part of Speech Tagging OlUS^l gj y\ JjA J- . y 

3^ (,aui5Cjl sjj^ <jy** Ja-j j-a 3^" a ~^' 3^^ (A-aUJl 3jL^— \ 

4_l^f. f\j>r\ s\ a_ L>- ^ ll 0wL& jL^-l jld^-l a^L>»p 

aJ ^5\_Ju ^ Ai jwL« UjLai^V j .a-j A jJJ Tagger £-Llj J^->- POS a«oJ^J 1 ^ jJ wbwL^- 

ji 

A JLp t*_3 jli Ll P J . ^ J *S A-ol_vi2J>-^ (j J^ 5 ^Lodpl Lu^J>r Jj AjO ^jJl AxJJb 



£-»lj J" Jp ^judLJl Ovjddl jdsO Jp ^ Jd' ®d* -u^xj" .Unsupervised learning 

iv 

L^-3 jv-J-jcJJ 4»uLv^>-^ j-pl <dNAll jnP j-y^lSl 

jl jlp^ Ij j >- Ij cli ol«*)U i*_*w*^^ J-pl jJLil ^_xwJ c(L^ ApI 

ol **^kx ] I li J-pl j_aji J^jgj a Jj J j>t ^jP j-v^j A-Jbu (j^ jj j . ^J_P Lg JLjg.7 j'j^" 

4. oJ^\Jl ^ Ip ULoJpl ^^5"l ^««*Jl 3jjJ S-J^Sfl Jj wLpI Ji • jg. J L J 

.L^f-jjj aJL^-OOJI «uJl5\Jlj L^f-jj j AiLLdl 


ad — [Safadi 06] a — ~j j * Jl ap j — ^ J.I ^ ap 3-j ^p ^ 3j*> 0 ^43 Lu-s cOUp 

£— d_ ^ U^J e/U^' ^ ^ Cf u^i V-di-l Cf- : gr* c/A?-^' 

U ~^2 ^-1 j (_j j -^2 Jl ( J LsM Jp (_/ 2 dl y_ y^:, J-uJ f ^y> j .3_«J5" \ A • • • SjIJs Lgpj^>_^- 

:aJu 3J gJldl U cAiU- J& JiaM Ulkpf gJl oNUj^NI 

.%\ • A^J • 

.^2jJl ^y> %) 1 • 4_j2^>l*Jl jjp oUKil JPoj • 

. JlsM LJIp i ^ oUiSdl /j* / / oY' • 

Two tags 0 U>Mp Id 015" oldJJl %YT • 

. olOdp 3J00 Id Old oLJlSsJl ^ i • 

,cp0*0tp ^ajJ Id 015" epmSsJl /Jv • 

£. 3 J5" J5" j»d*j aU- J l ad* (3 • J] 50u*NI Jy^j a 1_«^ Ud ijlia 

!(jl Id Addli 0*^0141?-*^ I 


(^1 c^O JaO) VERB_PERFECT%NOUN J^> j 

(^1) NOUN ili-Vl 
(^ -d ^) PREP J] 

(fie ^ cAi^a) AD J%N0UN_PR0P 


0 J — >-1 JO J — JJl J. — *j :Heuristic Linguistic Rules d-J d j*d!' *tpl jijl J~JaJ . t 

J-p| l) 1 l ljz>s >- *y C^U^o ^prtlJl Ao jiJJl wLp| J cci 4-b“ 4ilv?b l_1^3 c ^LfloL-vJl 

^ c ^ _ 

jA ^ J-pl j^Jl (jU lwL& .4_irlxil L^l i jPJu ULo>-i LJ \ 

.<uSCoAl Cd *y L>Jo>“ 1 ^ CO^wL^-l iwJl 



J pI jJLil $.1 oj\_ cg-LpU AiL/?j Jjlj a^j j£; aj jjJ J-pI A iL^?b Llo^ 

! (Jlxll ^1 p J-p| ^JLil oJj& . L^jl* Ai^Jl c_3Jj>- j oJ-Jrl 

PREP j i j£> aiSCoE L>jj>~*y I Jj>-Ij (.Aj^kj ^jA jx^p I a^ISsJI (J ji? oLS*"" — 

L) j Jj 4j ^IwLpb 0^1 ^ j-flj J . A*^ ^cj txi J-pl jJLil o Jjj 

J jJJL> (3 .j^g.gl AJiJj A^^-jdl $EI ^j>>LJL} \jf c jS^wUl AiLiL^Jl Au j*Jl 4 _P jJ,I ^jP y*p.) 

.Aj j *. Jl A*JJ £.Lj l)V I j^2J cOLdSsJl j ^>-\ ji ^J^SCsio 4^5- jJl dJjk 

.iJj^Jt OLSl^Jl — 0 — 0 

iJj 6^ oJ-p ^bJl (Jj LJL>- ^ ^^ASCJl ojJLj 

. aj j j^ 4 j (J>i aj^xS"" jj^j Jj aIxS""" . ^ 

. 4i ypSA CJ>\ yp\ AJ J (j- 4 aIxS^ . \ 

— l' ^s>i f { j*-^ cj $. lkp^ Prosody a>jj jkJ' JjJjJ aES" t 

.aj 

. JuX^Jl odi ^aaPA j Lo-^3 j 


.ij y*p j j^j ^1 <Ljb£" r JJ^J ^r° Jj aA^S"* . ^ 

w\ ajLd* 5j w\ 5 <1)15^ TOPH j>j>- £.Lj ol jj ^J S' A_bSsJl ddj& 

f * 

Jit- £■ Ca^P yl!l sjJJ J jjIjJ' <3 Institut de la communication v**^' cj^LaS ^ I 

£.L-J olj-Jl y>r . AJLo-^I J aJ^Ij 4-J li.'y I CAj-l^'yi CaL*JJ| ^jA AS' y^: 

J j Aj 4 Jj J-pl jS 4pL,JJ j^>sJJ ^Ualll I Jj5i . [ * V aJlLSIj ^jp\j>- jy~>- 

. v -JL >r^)\] j\ j\k^p\] (3^.1 ^wwl*J J-Pl ji A^io ^Ip c A-J j-s^ 5 jy*j A-O IxS^ 

j-Jl _lLaJ AiL^?|j ■ lg.4.) J cAjw^o-jJl . jgja.) e3dj>- ijlxil J u i^' 

. V* A) Ajj j-s^ 3 J ^ J AP j^~ ^ ^ ^2j 4_Lx^Jl 


.43 jiiLo Ol j-^>! ^1 iJ JJ-°J j-° Jj ^ ptJl . Y 



j jA J Jj ^ cMBROLA C--J j^J^I Jp L-£t 4P^-<»-^- 4_b^Jl od_& 

<j\Jl ZLa j v^ (jy { 0 *)\JLJJ A. J O ,>1 Jj>tl^>lj caJL^I ol j-s^i Jj 4 _£j LJ l <LJ j.a,^>J1 

ij j La o j-s ^ 5 J5" S~i« <J oU Jl aJifc ^^3 .(diphones v j^Jl oLoLdl) 

^kl A (jl JgJ ^jJJl (jjLodl £.LJl J J JS AjL^I J l CaI J| JLldJ lil V} Cjjil Jl 4~J j^Jl jlj J^l 

.^~^Jl J *-^ 2 _Sl Cf~ j~-i ^si-^ ^JS" l Jp olaJ ^>- 

j£ Li — Ll si .taP^f ^ c^ — fcJ? O sliaP^J Prosody <L>jjJaJl JaJl i?lcl JjJjc . V* 

.3j J.bll 

0 jw 2 ^ aIjs^- \ Y ^0.^17 <Lj ^*J l Jodrl ^4 4 j jJ-L aJJj^- *L»Ij^ ULLx JtxJl -L^Jtil <3 ^ ^ c^jLS^ 
j jS"” i £) L^ aUjj ^li . j j j jLjJ !a_*jj*^I Jl J^LcI jSd 

^\ j^xS. ^1 ^ J>r <L^~ .p~Jj-yS> \ i ^jP Lg-jS Olj^^l ^J-P Ji L» Ojy^ai\ Jo-Ad J-A^ijj . (Jil J 

.^j^Jl ^4 Q*\*A J 22 ^Jl <S. aIj\*J 

wLp| J ^1 ^>&Lw*>! j cLv2j 1 LjJ -^ j C aJj J? j aJ^— *> Ca Jl J?l oli JojA iS ^ ^3la J-?***w*J j>r ^ 

.aLoA-I J J? Ij oljycJl dJA 

i*_^j5rtJtlSl djLJj 4 ?jJl j AJu^Uil) . L\JLlil CaIj^I jLlP^ I j Jj>- Ij CaJjI J-pljJ Ij Jwo-lpl 

. 4»L>A-I CI-^Lo-j 23s* ^ (, ^^1 ^ otr.AiN[l 

L^w 2 ^Jlj ^ *<wA i?l Jp (J^’" Ajj-L 4 ^>r cA_Aj*“V A-^>Ij^ 

4 j »j 2 alsUjl jlftl J^jO 4 y> tSilslp J5CJ 2l4^ Y • J^r .SU-liilj cJyi-lj 

^^Lxl jJ^ ^2^S\ cHaIJ^a>> ^ 4 ^J-P I I j^lil A-cjIj^ <S2 j>r ^ cAjil^Lp 0 ^^ ^jA 

j >tlil ^.1 sIh X* j caJLL^JI <_Jj_L?I ^J l ^Yl^Ol 0 ^“ ^ o-Ljo j aJj»j 

tU! i?l ^Jl <. A sl-^l J .^LxjjwU .1 OJ-L?l ^ jJ| (^wb>-| ^ 3 jll A^-xUll 

} t 

Si 4 ai?t*Jl JjwL^- •*— L>t-^l ^ * S-^Ji ^**-^1 cAjii?Lp J^-S J 

^ jlj Xj yv-l (Jl Ajii?Lp ^4 4j jLii4 4^5^ Jl ^Ja!b \ jxJl ^ju 4^_vJ cjl5" J ca!^*- J^S 1-4 d j^-do 

. [Al-Dakkak 05 ] ^ J-l AiJ^Ui 80 % j ^ Jil Aii^Ui 67 % Jx 


.^blflil ciu^jl ^lU^Ui>lj J Slj — — 0 

-A H c4 aJlS 4«j ^ jdl aJlLSI l) ^^-S j CO^ J^r\ Jlp ^y*j\ L$ ^ J-s^2-Sl oLjUijl j j*£A J I J 2 J 

jjwbLl .a^J j-v^-Sl oLuLdl ^j-p jp a^J £_L? lJL4 cJL^il ^IJj^^jl^Ij ^*^A^J| £ y> $.Uj o^lpj UjIJjI 



V) CVCC J CVC J CV J cV i^^—a a ^ ^ ^Ull £j J jf ^TJUb 

.C-JV2 JI -Up ^ j •/»'' ^JaaII a i ^uu L> ^a i jCajIj c(u— •! j - ^ Jl ^a C j u~5l j - aJI 

JJ cu^il Ji # jyio) VCCV j VCVj VCC# j VC# j #CV :aJls)l ^Ui! ^Uif ^ui 

.(sJjt) jl 

j jLstU c. ^ i\.s>\\ ^jp L>l . 38 5) 1500 jjlA*u *y V" j.Vl oLSluJl ^Jp 

_j *^1^11 ^ $ La)I jj ^ ^Jl 5j juil J ^g. ^ ~i ' .a yluil u— «l j « a!I u*j 1 1000 

L^jiJaAj ^jA)J 


<UjJ*a OUi£" i-3 yO' ^>Uaj —\ — 0 

lj * j j XU ,i_J j^b>- jJ,! J j-^3 j^> c((JJ 3s (3 J j- V' jvS^->u!l (J,| l-LA ^-3 -L^j 

JjSH a — J — v=>Ui' ry> JlS^ . A^.J j ^ ygico j twA^S^ j aJ-plS 

jl ^1 aJ| ? L»l ^Ip^I jUI jl ^jyj-Jl 2l^>sJj bi 

. J^l 

! ^1_P d^Lo-lS^ A_P^-^-^ 

.aS”" A : i ^S^j a£"" jJb A_g_?«r cj-v^i.1 

/y» Lo-^j L>-3 j aS"" A-^-O^ JijjJ /^v_Cj .a5" AjjIj ^JJlC coL?r jw\JU jJJL* ^wLp ^J5i a5" a^-o"" 

ol <>J5^ ^j-p j) aJLj ^U b jl c(4-o- 1S"" 21 ^*iJl oL>-i5*" ^-Ip jb^Jl 

. A-o-lS""" 42 c-3 

^JJl ^j^>t-JulJ %100 ^xl]l A^J .A«jL>til <-_3 A-^IAj CC_3 ^xlJl ^Jj>cJL^ll A^lAlJl 

codebook size V j-^ 2 — ^ ^iUJl aLSCiiJJ jj % 82 j c^J ydl ^»Ui; 

Jj^I A^uAlJU^ ^4 jjr -k-^> 15 2 j>-Ij c 5 1 2 


Jaii-I c3 yu —/\—0 

<-J> yd L?rtUL4 ^ jJjdl j Ail_Axil j A-o JL U A-o ^xJl A-oJilll L^r jJ j A-JLj^lJl jJ-sJJ (J,bdl -L^ll ^ J-i 

^ Ip c_ 3 Idj5i ^sU^o . J^ikl ^jcJI -bikl t^_3 

j P*V C^lj jj; llj l_^3 ^iSsJ ^Jl ^ A^lJjJl V} liLSCj^l ^jdx>c_C. AjU j*}\ c_3 jz-^l 



AJlSCc 1^5"” cA-y£?L>- Ail) jjj^vJl oli*)L« L5^ ^uS\_C j C^* ^JlI^AJT.j C^A^jjJl 

.L^-Lo Lowj 3 j A_L>-|jjd.l c_3 ^-*^1 ^>)gtfT 

cc5 j — ^ <j-* ls^"^ 0* 0^ bmp ^ jj ^ ojj-v^ oj-U J^o 

4 jj ^*j| A*JJ\j Aj llSsJJ ^y2-Jl (_£ ^'jA.yaZJ L5' v ^ ^ ^i-lj . ■ lg.^3 0 C— ^-:J 

. [ * Y c£^ 

1 j :\* -n 

4 J_^-l (Jl <*P^J aAI*J| ol^rOlLl J C4 j ^ xJl A*JJl 4 _^tLjc« oULaj ^yZ> j& (_£ j>r 

!juL« ol^rtl^lb j>- JJ 4j>cjV cJljVj . 1-4 Aji1*iL| 

3 j j^- £_i?IJL« O^LjCL^I ji cL^ 4 g^c^gJl JJ-- A^»*j\£]\ |g 

.oJ ^J p o j-s^2jI ol.^Jg.T (j L>-^ 

:>oj*l J->-l <04 y^> J^P /^SoT, Cl^w^r ^j_P Lg_^2xj A*j ^-^J l ^v 23 pel 

.. Ig2e 


oy- 


. aJI jll (jLo-p'V c 4-^-liai.l cjLoJSOi c_^JL*j Pel 

^\-C^ cl^plP* ^j^-C. *y <0— A-u ^lp 1^1 

. Lg_>rl ^>00*1 . l^jg ^ ^JsJJ 

. A^3 ji AJfcUj-l Aj- 1^- j Cj%-L^xLl c_3 Pel 
.yyx** CLaJs’tlI* 04 jJ-Ai 0 -~ 0 ^ iO j-y^Jl Jj pel 

<wJLp! j^aiAj j .LjjJ jO« j^p u^*)^ IwXj^j cAjjJ^j dj^>- c3 _3 coULaJI dj-4 ^J-o-*Jl Q 20 

. aJU j«L>lII a-w»>JjlAI A-wl5^ Jjj i^bJl (3 j^oo» Jp l 5^" oLa^L^ll 


^r'3' 


5 jL5\J| CjJ.1 j! y> J 1 0 LJ 2 JI (1)L^>- J-O^- t*-lpjy« ^4 t‘-r- 1 ^ (1)1 J y> [m i_jI jJl] 

tbj J ■ i cJjJLo O oL-ljjJl jS^ c4Jj>-^ 4 c 3-J J * Jl 3^J a yg ]| 


. ) US 



C 4.J J j A^i yt]\ ^y> Jj (_£-Lss c»^iP (_£ Jj [ . r ->— U-P-J 

. y . . r t J j*yi ^Jj«Jl <. ) <\ jJU4l cA^^L^'yi * ^I*JJ j^h_o Ajt^W 

^ ^1*JJ J-^jiil caJjpB 4 j^j l i_->l jp'Vt J_pI Js 4-Lpli c j^S^b i jIap [ . o b] 

. Y • • o c t b^r At . o . . [? . 1 ' 

t<bJj>-l.i 4 jJuj t bJ jv3 4»u y<]\ lJ JjJ-I j-*J ^Uii t, : «^Jl jyj> HS^ ^C«j [• Y jSvJl] 

tb j CjjJU^O cL?r jJ jlXlJl j ^ jJjdJ jJ,b*Jl J_£jtil 


. Y • • Y 
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